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CONVERSION FACTORS, INCH-POUND TO METRIC (SI)
UNITS OF MEASUREMENTS

Inch-pound units of measurement used in this report have been converted to

metric (SI) units as follows:

Multiply By To Obtain

feet 0.3048 meters

miles (U. S. statute) 1.609347 kilometers

miles per hour 0.44704 meters per second
(international)

3



HAJDIELD CALCULATOR ALGORITHMS FOR COASTAL ENGINEERING

Report 3

PART I: INTRODUCTION

I. The advent of the handheld programmable calculator has led to the

development of numerous programs in various fields of engineering and science.

Coastal engineering is no exception. This report provides three programs to

forecast waves in deep and shallow water. Two programs use the Joint North

Sea Wave Project (JONSWAP) wave forecasting equations for deep and shallow

water as presented in the Shore Protection Manual (U. S. Army Engineer Water-

ways Experiment Station Coastal Engineering Research Center (CERC), in prepa-

ration, 1984). The third program predicts a depth-limited significant wave

height using a spectral approach (Vincent 1982, Thompson and Vincent 1983).

2. The three programs presented herein are versions of Reverse Polish

Notation (RPN) logic suitable for use on HP-41CV programmable calculators

with or without accessory printer. Each program is documented, assumptions

are briefly described, and references to more detailed presentations of the

theory are given.

3. Each of the RPN programs incorporates HP-41 compatible-print rou-

tines which print and label all input and output parameters. The user has

only to enter the input parameters and the results are automatically computed

and printed. Since the printing routines increase program length by as much

as 25 percent, use of a magnetic card for permanent program storage is recom-

mended. The print steps do not need to be deleted if a printer is unavailable.



PART II: PROGRAMS

4. Three programs (103R-Rev, 106R, and 107R) are presented in this

report. Program 103R-Rev is a revised version of Program 103R (Walton,

Birkemeier, and Weggel 1982) and is being published herein with slight changes

for consistency.

5. Program 103R-Rev forecasts significant wave height and spectral peak

period in shallow water, using JONSWAP wave forecasting equations of the Shore

Protection Manual (CERC, in preparation, 1984). Program 106R forecasts the

deepwater significant wave height and spectral peak period for fetch-limited,

duration-limited, and fully developed sea cases in deep water. The JONSWAP

forecasting equations used are presented in Table 3-2 of the Shore Protection

Manual (CERC, in preparation, 1984). Program 107R calculates a depth-limited

significant wave height based on an estimate of the peak frequency of shallow-

water storm wave spectra. Equation (14) from Vincent (1982) and equation (5)

from Thompson and Vincent (1983) are used.

6. Each program allows either English or metric input and output.

Program listings are annotated, making it possible to follow the logic of the

algorithm and to make modifications if desired.

7. There are undoubtedly many calculator prcgrams not included here

that have been developed on coastal engineering subjects. Practicing engi-

neers who would like to share such programs (in either AOS or RPN) with other

users are encouraged to submit them to the CERC. If the response is great

enough, additional reports presenting the programs will be prepared. Comments,

programs, or suggestions for programs should be sent to:

Commander and Director
U. S. Army Engineer Waterways Experiment Station
ATTN: Coastal Structures and Evaluation Branch, CERC
P. 0. Box 631
Vicksburg, Mississippi 39180

8. These and future programs will generally correspond to the following

numbering scheme:

Miscellaneous 0-99 Beaches 500-699

Waves and currents 100-299 Geology 700-899

Inlets 300-499 Structures 900-1099

5



9. In general, the documentation of programs submitted should be in a

format paralleling that of the programs presented in this report. A blank

set of forms which can be reproduced is included in Appendix P

-1
6



Program Description

Program Title 103R-4ICV-REV: JONSWAP Shallow-Water Wave Forecasting Equations, Revised (RPN Logic)

Name Todd L. Walton, Jr. Date 7/83

Addiess Coastal Engineering Research Center

City Waterways Experiment Station Stale MS Zip Code 39180
Vicksburg

Program Description. Equations, Variables, etc.

This algorithm computes the wave height, H, wave period, T, and minimum duration, t, from
input values of thp water depth, d, fetch length, F, and adjusted windspeed, UA using
equations (3-39), (3-40), and (3-41) of the Shore Protection Manual (CERC, in preparation,
1984). Equations (3-39) and 3-40) are for constant depth and unlimited wind duration.
Wave height and period in this algorithm are significant wave height and period. Algorithm
uses English or metric system of units.

REFERENCE

U. S. Army Engineers, Coastal Engineering Research Center, Shore Protection Manual,
Chapter 3 (in preparation).

Operating Limits and Warnings

103R-41CV-REV.-It

=47



User Instructions
IUJR-41CV--REV: JONSWAP Shallow-1Water Wave ForecastingSZE

Equations, Revised (RPN Logic) SIZE:____

STEP INSTRUCTIONS INPUT FUNCTION DiSPLAY

/ LAD PROGrRAM (FOCAST) ___EEQ3'FOCAST O H 7

2 CIfOOSE EN6LISH OR' /4-fF79IC WAIT, ___ orr, ERIS] (UA ~

3 EAIT-. ADTJV5rFP W/1)D5 PeE1)___ __

rn'k's Per hour or Me/t0rS Prse aA LR/S] FETCH.7

4 ENVTER FETCH- (fe'et or kin) pr li9/17PT
5 ENITER PEPTH (fetf A-M)215

(~READ S/GrA1/FcAVT JVAVE

/4E/&Hr (ktY~ -Ormc,'ers) ____

7 RENOV 516AlFICAAVT J&AL'E ___

P-FfRIOD (SeC) T

6 k~EAD H/A1MOH/- P4A19-477_____ ____

(hotrs) _ _ __ _ _ __ TI/-E

UaA-50 mph = 2 2 m/sec ___

F = 80Qoolf24 -9krn___ ____ ___

0( 3614=Ir ___

UIfr

4, 1'4 '-

103R-41CV-REV.-2
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Program Listing
SEP KEY ENTRY KEY COOE COMENTr STEP KEY ENTRY KEY CODE COMMENTl

0I4LBL 1$7W,- I --
82 SHaLLOW FOPE:I'?- 6! STO 87 , , 7
83 '.1 - 62 P.r $9
@4 PYIEW 63 PCL @7
@5.LL @5 - 64 2
06 "E OR 65 ,
e, DL 66 ^TO @8
9_ TfNE - 67 PCI 96
@9 PRONPT  68 *
10 QOFF 69 STO 09R9
!I ASTO Y 78 PMI A9
!2 CLQ 7! PC, 01
!3
14 ASTO Y - PCIL 5
I! CLA . 74, *F
!6 =Y ' _75 STO 91

17 GT 0! 76 PCL 99
18 "ENGLISH INT- - 77 .75
19 AVIE- 7 YfX
2. 32.2 79 .53
21 STO 9 1&yl 89 *
22 1.47 81 XE9 93 h A ) .5

23 S 9'fV Cn v Ifl - > 4 8? S'i094 ( aJ
24 1.9 8 .. r. @1

25 STO 0! n ovevW.0 .14 SPOT
26 CTO 92 85 .@565
?7*LBL 0 ! 96 *
n I*ETP C UNITS* 87 RC 94 O.S
2q OVIEM S*55/E~
30. 8T.! Q .

31 STO ,o4 1* PCL 84/i

3SW 9 .183
4 34 1 9

r35 SWO 0! 94 Or @Sj~
36*LBL 92
37 101 H dis ez&e~
38 TONE 2 Q7 APC,
39 POOPT : PVIEV
49 "(I"Q =' TONE 7
41 FS' 55 190 CL P
42 XEQ 94 W99 .?743 STo 03 aA -  Re3 let, Mt
44 *FETCH')* 103 .?.33

45 TONE ? 104

47 FE TCH=" 106 .SI0 0
4  h

5 *DEPTW" 119 .9379
52 TON 4 *11!
53 PRONMPT 112 PCL fi ALM3,
54 * EOTH2 113 / ron~55 r$ 51 114 X[0 03

5A7X109 4 dRR437 ST-) 9 --v Ro& 116,*
59 RCL 03 117 7.5!4
59 CL 07 8

103R-I1CV-REV.-3

!,9



STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY COO! COMMENTS

12 @ ,
21 PCL o"

I TONE

1A *

1,' M -

!41 -p

14.'2 ARC-

!.43 WE
**

!44, TO c 4
14c

! 4E. r,Tf -IAc

14 # AP :

14P. CTO 02

14, Elf'

15@ PCL 62

!54 Pl'- 6)

15P 
__

1 .TW

I 8,:_L 04

: ,4 PP

16 6 EV _____ ____

103R-41CV-REV.-4

10
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Program Description

Program Title 106R-41CV: JONSWAP Deepwater Wave Forecasting Equations (RPN Logic)

Name Julie L. Dean Date 7/83

Address Coastal Engineering Research Center

City Vicksburg Slale MS Zip Code 39180

Program Description. Equations, Variables, etc.

This program takes the fetch length, F, adjusted windspeed, UA, and duration, t, as input
values and calculates the deepwater spectral wave height, HMO, and the peak spectral

period, Tm, for fetch-limited, duration-limited, and fully developed sea cases in deep
water. The equations used are presented in the Shore Protection Manual, Table 3-20. The
algorithm uses either English or metric units.

REFERENCE

U. S. Army Engineer Waterways Experiment Station, Shore Protection Manual, Chapter 3
(in preparation).

Operating Limits and Warnings

10'R-41CV-1
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User Instructions
106R-41CV: JONSWAP Deepieater Wave ForecastingSE /

Equations (RPM Logic) SIZE______ 0/0_____

STEP MNTRUCTION NoUw FUNCTION DISPLY

/ LOAD RRAM (PEEPFOR) ___ EQ] MtEEPFOR* rOcR H1?

2 CHOOSE trVNals-/ ck Hitrpc ol/ rs F or H1, ER/si ffrCH?

3 ENTEIR FErCH (miles or keiorne : F L/57L. IA ?
4 EWrER AbJV.STfb WI&/PSREED__ ____

- (,n'kshr -or rn&rlsec,) ~A rig/.] ZVA77OAJ?

59 ENTER DURATIONJ (hoa) __________

FF FT6,q--L / "I TE 0 CAS5E

PERD A~l SPEC rgIL W6*1'E r _ ___I,("'

KE-n Tm - PFI~k SPEC0k/t P j,-RoD ___ Tt4 (sec.)

I vU1 fiT/ON-1L/H/TEp CA5E ___

RE#7t //, SPEC rk PtL WiVE Y ____- t (f/ OrPA

KEflTD TH. P&Pk SPECTIL921 pFCR/OD ____ . (se.
9 FULLY/ PEVELOPEt) CASE ________

RERD 1) 4o, SPECTP.'6L w'IIH7 A'~: _____Yd(4, Om.)

RELD TH, PF-fqk SP£CT2A W~/~ 154___ T 5H 6S

9 PRESS - /XS 709 EAITER A NE PROL&___

Exarro/e Pro b/err.' UFPUITEP FORE'N DEHTE--E(c;
____ENGLISH UNITS MFTP!C 'IN',TS

F 92/ 7 f -M.83k frcw: FETCH-- 148

aAi 46,05 ml eshr =20 59 f~e/rY/ISf 46.@W 4.9@

__t20 hours .Ow2@@

FE*,fI IIN!TED FETCH LIMITEF

PA WM=t.?814

F'isjV DEL!OPF9 FULLY UFYFLOPED
41402-3. 496 MMOfC:l.522

106R-4 1CV-2

12



PROGRAM DEEPFOR FLOWCHART

START PROGRAM

SEQ "DEEPFOR"

ENTER AN~D STORE

VARIABLES

COMPUTE: FTHLIMITED

H m 1.6x10 3 (g U
mO UA 2  g

T=2.857x10
1 (F l/UA

COMPUTE: DURATION LIMITED

F eff = UA2  ( gt )312
g k(6.88x10')U

HI 1.6x10-
3 fgFeff A H 2

28; (gFeff 1/3 __

T .85x1O-1  g _

COMPUTE: FULLY DEVELOPED

H o=2.433x10 
1  HA 2

T - 8.134 UA
m 9

13

106R-4 1CV-3



Program Listing
SME KIEV ENU KEV CODE COMEMIS STEP KEY IN m Uw we=O ________

01.LBL 'DEEPFOP' 59 *S 55p

02 KEPNATEP FOREC" 61 )CEQ 03

@3 * QSTIKG 61RQ0

04 MVEN 62 STO 02 aA* O

05L 0' 63 DMRTION?*
06 'EU W P' 64 TR R

07 65 PRONPT

W0 TONE 2 66 *PPATIWN*

09 PIONT 67 FP 55
tf ROFF 68 rcQ 3

11 FATO Y 69 STO 031*

12 CLA M o5

13 71 "FETCH LIMITEP*

14 R8TO X 72 AQ'1E9

05 CIA 73 PC. #I

26 Y=' 74 SORT

17 GTO P2 '5 RCL 02
!8 'ENGLISH UNITS' 76 *

19 OYIEW 12 g -. 0 77 RCL 4

20 3.01 E-2 3 0 M 114F 1

21 STO0' 79 *7*- ;j A9.'

22 5.59 E-! 9w 0AM

23 STO 05 ('bJF)I at AVIEW

24 7. 1!1 E-2 "to Ro 82 TONE

Z5 STG 06 8iZWI 3 Kt! 02

2~6 4.415 E-; 94 ~ PCL 11

28 1.625 E-2 ~t 96'

29 STO 08 1625 x 62 HM 871 PY

30 3.79f E-i a ~ Ik g 8 '
31 STO 09 89 KL r

37 GTO 02 Tm. Ros(RolF)

33.L8L 01 VA 9! -TR= #4RsAF
34 'PEP.I[ ,INT~lQ 2L Y

355AYIW R 91Q4 TE S

31.616 E-2 Q4 OWF

.77 670 04 . 4FQ D

38 6.23P E-1 &23610 = . 964 %3PT0 LIPE'

46i 1.759 E-2 " AVIDwO' H
4! STO 06 99 PCL
'2 6.60, E-I Was~ 10M .75
43 STO 07 -1191 Y+X

44 2.482! 6-2 . T 7A 102 PCI 02

46 M. E-1 2.61sa 2M 04 Ytx
47 S'O 0C105*
'8*IPK 02 '31110 -1 10 IS?. 06.~

SOTONE 3Io H2140R6AAt

51 PPOWT 109k"UW.I.
52 "FFT'ma: 120 PV'IEW
53 ; - 55 111 TORE 6
54 XEG 03 112 PCI. 03
!5 TO01 0!o 113 PCL02
5f viol) 114 4

57 TW 4 15 SORT

WT 116 RCI 07

106R-4 1CV-4

f 14
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118 TM=* TRW R.1 LLA t____ ___

119 ARCL X 
_____ _____

120 QY1E4 
_____

121 TOMNE 
_____

122 AD______ 

______

123 'FULLY DEVELOPEV"____________

124 PY1EW 
_____ ______

125 RCL 6 
_____

!26 Yt2
127 PCI 68
128 * a___ 2"__

129 "HMWt 
_ __ _

1.36 APCL Y 

_____

232 TOME 8 
_____ _____

133 PCI 62 
______ ______

134 PCI 69
135 *

136 *TNW R,1zRUA ____

137 APCL
1?8 WYEN
139 TONE 9
246 STOP
142 GTO 64
1426LBL 03
143 PRA
144 PRY
249 PTH

146 EDD

106R-41CV-5
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Program Description

Program Title 107R-41CV: Depth-Limited Significant Wave Height (RPN Logic)

Name Julie L. Dean Date 4/83

Address Coastal Engineering Research Center

City Vicksburg Slate MS Zip Code 39180

Program Oescription, Equations, Variables, etc.

This program calculates a depth-limited significant wave height as given by equation (14)
from Vincent (1982) and equation (5) from Thompson and Vincent (1983), given depth, peak
frequency of the wave spectrum, and Phillip's equilibrium coefficient. The low cut-off
frequency is 0.80 fp. The upper cut-off frequency is 2.0 fp, where fp is the peak
frequency. Simpson's Rule is used to numerically integrate the frequency spectrum. The
algorithm uses either English or metric units.

REFERENCES

Vincent, C. L. 1982. "Depth-Limiterd Significant Wave Height: A Spectral Approach,"
Coastal Engineering Research Center Technical Report 82-3, U. S. Army Corps of Engineers
Coastal Engineering Research Center, August 1982.

Thompson, E. F., and Vincent, C. L. "Significant Wave Height for Shallow Water Design,"
(submitted to ASCE for publication, June 1983).

Vincent, C. L. "A Method for Estimating Depth-Limited Wave Energy," Technical Aid
No. 81-16, U. S. Army Corps of Engineers Coastal Engineering Research Center,
November 1981.

Operating Limits and Warnings

1

I07R-41CV-1

16

.A,. t



SWH F&oQbh~ut

rSrARr PROKA1
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METHODOLOGY USED IN THE PROGRAM

Equations Reference

Find
max axWh =max 

Equation (6): Vincent 1982

W-, 2Nf

and f - 2.fp

If Wh . .0
max

. (Hgh) -1 Equation (16): Vincent 1982

2. HA = H* Equation (15): Vincent 1982

3. H s - H.,exp (O.02289d- O 4 3 6 4 2) Equation (5): Thompson and
W df 2 Vincent 1983

Where = ! 2=*_*_

gT9
2  g

If , h  > 1.0

max

22
2. R h))tanhULZ RW)) - I Equation (7): Vincent 1982

2.0fp 2

2. # ) - ( 4 +df Equation (13): Vincent 1982

O.8fp

Simpson's Rule is used to numerically integrate Step 3

f(x)dx - hy °+4yI+2Y+. .. +4yi-+y

4. H* - 4.0 (Eh)h Equation (14): Vincent 1982

5. HA - [1 (. ) Equation (15): Vincent 1982

6. Hex 0289 -0.4364)
6. Hs - HjexpO.2289 Equation (5): Thompson and

2 Vincent 1983
- h_ df2

T p2 =

107R-41CV-3

18
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User Instructions
-107R-41CV: JONSWAP Depth-Limited Significant Wave Height M

STEP INSTRUCTIONS INPUT FUNCTION OISPLAY

ILOAD PRO69AH (5WO)___3"kH E OR Il?

Z CHoOSE EN&LSl 051 OHt-ETKIC LWI ___ E or , ERIS] PEPT-b'

3. ENEER r'EMT (fietarnmitl-) ERS FFs EAK r-?
4 1ENTIF, sPr-crmi P&t/? ________

__ r 1 vEQECV v DNSJ 'LPfQ

5 EAITE9 PHILLIPS EOUIL/8W _____ ___

__ cOEFFIcElvr ___ C0C____

6 kE/f*) 516,VIF/CA4m NTwf~V ____

HEI6/1T (feet ar melers)____

Hole: WiMt 4 1mferejl'0 la7crem A5ie es~O~
2m14ules *' rurII?.-1c-

19



User ]Instructions
Example Pro biem5

in paf.: d- 31'+. =,0I44M. ENGIbI ERC NT

f- 0875DEPTI.: DEPTH:

1i'0. 0/0 1 PEk F PEAK FS

NS= 7128293 18 NS:2.35N6497

2.input: d - 30f4. - 9J4V) S!GWIF1CQT WAVE qT, SIGI!FICANT JVE HT.
ERCLISN ONI'S METRIC UNITS
DEPT14= DEPTH:

~. .0 01PEAK F-- PEAK F=

6.087504 ****P?
ALPHA: ALPO4A:

NS:15.9217827 PS=4.84478110@

SIGNIFICANT WAVE NT. SIGNIFICANT NAVE kT.3. t1~Ltt~ ~f+3O~m.ENGLISH UNITS METPtC UNITS
Ij L3. 175 DEPTH= 19.uaglo w . DEPT1IJ7: 48 w
o~"0.2.12.PEAK F: PEAK F:,

0. 187MM 0. 187S5mw

0.02!52089% 0* .6215209%
NS6.04890523 q4:!. $2950280:

4 f. JJ d= 15f4. - 4 572m . SI C!FICWT AVE T, SIGIICOWT AVE N'.
ENGLISH UNITS METRIC LIN!TS

PEAK Fz PEAK F:-

0..7 185@ DEP1TH: 0

HS276604425 41:2. 154514S53
-- #4" ~I S21S5461 *4S.?~7L *..

Examiple problems i and 2 correspp'nd -v O4am pie problem It/
o Rp-rnce 3) xar p ro b/ems .3 arV 4

of ~ ~ ro~ reernc p2 bw4 f e~tne 13). crepr
Valos0 it( 4&d ia7 R) ha ve bef n prinf6 Rd ' Outf Con oar-

I'Sorl wdi Ati Alam pit FOWC&T7S ofReerece (3). AZZ
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Program Liming
a"P v Elntv KE wl cS sp KEY SVT KV COOK coSmEN8141.0t.L Swb. " F -9

92 "SIGWICAN, Npv- 5q PC 06
93 "&-E HT," b

@4 AVIE 6! S@RT

0-r. OR W4" 6? PCi 03
7 TCE 2 64, S.to @-_h -  R 0

98 PROMPT k, F,
"q DOFF 619DIOVtt 1  > i.O.'
I@ OSTO Y 6" V'V-. >' n .0

11 CiQ 6P rTO V ~ Wi

SE" 69 A.@08!
13 ASTO X 70 RCL @6
14 rL 71 *

15 X=Yl 7? PCL e!
16 GTO 17 73*

T7 "tR!C UNITS*4 S
1 Qv!E, o ^ 75 D!
14 9.8! h1 . 7(
29 Gtn 18 ?7 PCL 9,
21,LBL 17 78

23 iVIEW 80 0.0081

2' 32.2 8q /
25,LBL 13 52 SORT y.
26 SNOb @6R68?*w7-0 

)
270LL 2@ $ 4 $O 08
28"DEPT87" 8! CTn, 11

29 TONE 3 P6,LP3L 0
39 PROMPT 87 PCt 92
31 "DEPTHz" 88 2.9
32 F 55 09 *
3- XEo 19 q@ STO @9 .O-R,"
34 STO 91 Ro 9!1O -C 94
35 PEW P" 9? -
36 TONE 4 97 4.0
37 PROMPT 94

3P "PEAK Fz' 95 ST0 !@d 9v o
39 FS) 55 % PDCL d4
40 49 19 97 810 11 f,(i W i
4! ST1092 £ O 98 0.9
42 4 99 STO I ivn1#r- R11-
43 , t@#LBL 04

44 PI2 C1 !.e40, * 102 PCL 12

46 STO 3 91193

47 PCL 92 M( xt194 ST0!? cf
4 8.9 15 PCt. 91
49 a 196 PCL 96

SoO q? R04 197'/

51 "ALPHA" 19 SORT

52 TONE 5 199 PCL 11
*5! PROMPT 119 *

"LPI:"111 2

*55 FS'55 112*
56X 3 0!9 111 PI1, i 7 TO r 1t4 * :
575095114 .
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SEp IEY DIMR KEY Coog common STE KEY WIV Wry Cooff common

117 0.6 7 t

118 $70 21 174 2
H'9 160.6 !75 Pi

121 1@. 177 4.@
122 STO 20 178 YtX

123sLBL 65 179 *

124 XEQ "CAC IN0 1'X

125 1.0 2! 8 0

126 M(Y 18?

127 XN'r 4M~. > 1.01 ? 83 Pct 6

128 67O096 !84 M~

!29 C7O 7 185 *

13@#LK' 96 186 PCI. 16

131 RC. 2N 187 *

'? STO 22 18V STO !7 VA
133 PCI. 21 189 RCL 12 (110t(

13' 1 91 M<Y 10
!36 /192 

X c ,irz .0
13ir TC 85 193 CTO 10

138.1.81 97 194 PKi 12

139 @.94 195 5.0

14@X~~ 
1% y(>Y

14! 'OY M .>0~ 1'? x--Y cou n t ?
142 CT0 e.. 198 .TO 11

143 orL 2@ 19" PrL 12

14'1 ZTO 21 29* ENTE~t
!45 PCI. 22 291 2

~46 , 292 ROD

147 2 293 Yz@9)
"0 128A 610 12

14Q rTO095 205 RCL 17

1 50.LB1 98 286 2
1 ,jI L~~y 297 *
IV 'LT 14 R(14) M~ 298 611

15-1 PCIL 14 296LL '.2

!54 PCI 13 210 RCi 17

155 * 21; 4

!56 2 2N~ *

157 * 213 CTO 13

M~ S10 15 ?l'.!-Li 13

159 YEQ *qIN" '215 PCL 18

161 PCI. !5 117 $10 '.8

162 M 218 I I1

163 219 PC. I@

164~ 2209.

16 / 221 !-,0 21 t td - R
I 1; PCI. 14 222 GTO eA

167 Vt2 2?3*LB. 10

!6 / 224 PCI !'

169 * 225 S70 18

1@79T 51 64( u)i- 226 P I! 1

M! tC. ! 227 PCI. 10
22 +
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suIp KEY mewfl KEY CODE COMMENTS STEP KEY ENTRY KEY COOE COMeMEn

229 STO I! 285*LBL -

238 GTO 64 286 R.CL 2 z
231 *LBL II 2:7 Yt2

232 RCL 18 2.. RCL 81
233 RCL 17 2.8 9
234t ?+@ PCL 6
235 RCL 1.
236 * 2Q? -@.43642

237 3 29? X
238 ,' 294 0.62280

239 SORT 295 *
240 4 296 E"
24! * 297 RC'. 8.
24? Rn. 85 298 * oa c244 gp -,.: H,, KP.e oz289i
243 0. 81 2 9 H S = s244 ; 308I ARCL X

245 SORT 301 gVIER
246 Y 302 TOME $
247 STO08 y1 u D. (3 .ToP
248 GTO 15 304 CTO 2

24$LBL *CLC" 385 END

250 STO 28

25 CI 13
-252 *

253 STO 38

254 EtX
255 PCL 

__

256 CNS
257 EtX_
M5 ,

259 STO 31
IA PCL 30

26! EtX
?62 PCL 3M
263 CHS
264 FtX
265 -
266 RC 3!
26, '
268 PCL 28
269 *
271.9 1N 4
2?1*LDL "S.IW* ..

272 STO 32
273 E
274 Ott 32
275 CNS
276 EX
277 -
278 2
274
29@ Ptw

t f i071-41CV-8
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APPENIX A- BLANK( PROGRAMI FORMIS
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Program 1)esaripl on

Program Title

Name Date
Address

City State Zip Code

Program Description. Equations, Variables. etc.

Operating Limits and Warnings

V A3



User Instructions
SIZE:

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY



Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

001

060

010 _____________

070

0260

ao

atoo

Mill illi



STEP KEY ENTRY KEY COOK COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

A6

WON




